ABSTRACT. We study numerical solutions to the equation of capillary surfaces in trapezoidal domains in the absence of gravity when the boundary contact angle declines from 90 to some critical value. We also discuss a result on the behavior of solutions in more general domains that confirms numerical calculations.
From a mathematical point of view, the physical properties of a liquid in a capillary tube in the absence of gravity can be described with the help of only one parameter--the contact angle. This is the angle between the capillary surface and the walls of the cylinder. For walls of a homogeneous material, the contact angle must be constant along the boundary. [i] have shown that the capillary surface does not exist for all physically reasonable contact angle. They obtained a necessary condition for the existence of a solution. The condition gives an estimate of the contact angle in terms of the geometry of the base domain of the cylinder. In the case that gravity is absent, the estimate is essentially nonlocal, as it cannot be expressed by means of local geometrical characteristics of the boundary.
Concus and Finn
Finn in [2] In the last section, we give some explanation to these "experimental" facts.
We show that for arbitrary domains, in the assumption of the existence of a regular capillary surface, the gradient of the solution tends to infinity over some characterlstic curve when the contact angle tends to the critical value.
2. CAPILLARITY PHENOMENA.
We include here some information on capillarity phenomena For a detailed presentation we refer to the article of Finn [3] .
We consider a liquid partly filling a vertical cylinder with a base domain the boundary of is denoted by E. We assume that the height of the equilibrium free surface of the liquid in the cylinder is a single-valued smooth function u(x,y). We assume also that the volume of the liquid is sufficiently large to cover the base of the cylinder entirely.
In the absence of gravity, the height u( element by the elimination of the x y term and omission of the centrold node). The resulting nonlinear algebraic problem is solved using Newton;s method.
Computations were carried out with N=50, h:--4, and wee epea.ted o.r N75, M=7. In figure 3 are depicted the surface heights u(O,y) for a sequence of trapezoids ranging from the rectangle (a 2) to the almost-critlcal one (a 1.3) for y 58 =.
The tendency toward verticality is noticeable as criticality is approached. 
